1. Let C n denote complex n-dimensional euclidean space with orthonormal basis ti,i -1,..., n. Let Xi = X^=i A^-ej;, i = 1,..., p be p data points. Then the total least squares estimate (see Golub and Van Loan [6] ) of a d-plane fitted to the data set is given by minimizing the total perpendicular distance of the points from the plane. (In the case of lines this corresponds to the first principal component of the data (see Kendall [8] ).)
The distance function is given by
H(Q) = TrC{I-Q) = TrCP,
where P = I -Q, Q = orthogonal projection matrix of C n onto the d-plane, and C is a matrix with entries Ckj = Yli A^jA^. Now let Gc{d,n) = the complex Grassmanian of d-planes in n-space, u(n) = the Lie algebra of the unitary group U(n), h(n) = n x n Hermitian matrices. Note that P,C G h(n), P having rank n -d. Remarkably then, H is the restriction of a linear functional to Cc(d, n), viewed as an adjoint orbit of u(n) (with rank n -d matrices). Further, since U(n) is compact, adjoit and coadjoint orbits may be identified via the Killing form. Then H may be regarded as Hamiltonian on an adjoint orbit of u(n) with the inherited Kostant-Kirilov symplectic structure. Now H lies in a maximal toral subalgebra of u(n). Hence, we have a torus action on G(d, n), and the Hamiltonian H has an almost periodic vector field. The dimension of the image of the moment map (see Atiyah [2] , for example) arising from this action is n -1 (since there is a trace condition on Q). Thus in the case d = 1, where the adjoint orbit is CP n_1 , the system is completely integrable.
We now proceed to analyze this case in detail, carrying out the explicit integration. We remark that proof of integrability via the moment map is far from providing an explicit solution of the Hamiltonian flow.
2. Integration is carried out by describing the motion of a Lax pair with parameter and deriving action angle coordinates via the associated algebraic curve. Now consider the Hamiltonian H(Q) = Tr CQ. We have
THEOREM 1. For H(Q) = Tr CQ, the Hamiltonian equations on an adjoint orbit ofu(n) are given by the Lax equation
To (1) we may associate the Lax equation with parameter
PROOF, if is a left invariant function on the tangent bundle TU(n) of U{n).
(1) then follows from a theorem of Raitu [14] . We see that (2) reduces to (1).
With our system we then associate the algebraic (spectral) curve 3. One method for determining a basis for the integrals is to consider the coefficients of £ in the functions Tr(Q + £C) k , k = 2,... ,n. For H(Q) = Tr CQ 2 defined on a generic adjoint orbit, this gives Y17=2^ = n ( n ~ *)/2 nontrivial integrals, precisely half the dimension of a generic adjoint orbit in u{n). These can be shown to be independent via a counting argument viewing u{n) as the normal subalgebra of sp(n, C) (see [10] ).
In our limiting case Q 2 = Q, the number of integrals is reduced but gives us THEOREM 2. A basis for the integrals of H = Tr CQ is given by Tr CQ,
An interesting statistical interpretation of the integrals is to view Q as a density operator on n-dimensional Hubert space. Then the integrals are the expected values of C k (in the quantum mechanical sense) or the higherdimensional moments of C. Tr (CQ) k also occur as integrals. These too have an interesting statistical meaning (see [4] ). Note also that, via Moser, we can get an independent derivation of the Lax pair (see [11] ).
5. The flow has the following statistical interpretation: It reflects the asymmetries in the distribution of data points or the relative importance of the principal components in a principal component analysis; it is a measure of sphericity (see [4, 12] ).
Finally, we note that we have added a system to the list of completely integrable "spinning top and ellipsoid" type systems (see [1] ), where the matrix L(x, y) takes the form (a) a£ + T xy (iV-dimensional free rigid body), 
